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Introduction
This study set out to discover whether it was possible
to use three-channel video output in a standard
general practice consulting room, to collect sufficient
information to assess the impact of the computer on
the patient-centredness of the consultation. An earlier
study utilised single-channel video recordings to
compare software with a standard clinical computer
system.1 However, there were important limitations in
the use of single-channel video recordings. The video
camera was positioned to capture the whole inter-
action between the clinician and patient in the frame,
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ABSTRACT
The aim of this study was to assess the feasibility 
of using three-channel video to explore the impact 
of the computer on general practitioner (GP)
consultations. A previous study had highlighted the
limitations of using single-channel video: firstly,
there was a lack of information about exactly 
how the computer was being used, and secondly
difficulty in interpreting the body language of the
consulting clinician. More information was needed
to understand the impact of the computer on the
consultation, and in this pilot three-channel video
was used to overcome these constraints.
Four doctors consulted, with the patient’s role
played by an actor with a preset script and pre-
loaded personal and family history record pro-
grammed into the computer. The output was
analysed using the Roter Interaction Analysis
System (RIAS) and observational methods were
used to explore the effect of computers on aspects
of verbal and non-verbal behaviour and the com-
pleteness of the computer data record.
Three-channel video proved to be a feasible 
and valuable technique for the analysis of primary
care GP consultations, with advantages over single-
channel video. Interesting differences in non-verbal
and verbal behaviour became apparent with differ-
ent types of computer use during the consultation.
Implications for the three-channel video technique
for training, monitoring GP competence and
providing feedback are discussed.
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making it difficult to analyse the finer details of the
consultation, such as the clinician’s facial expression
and body language. In addition, it was extremely
difficult to see either the software output or what the
clinician was entering on the computer screen through-
out the consultation. This made evaluation of the
effect of the computer difficult, and gave very little
information as to whether the clinician’s input was
appropriate.
It was concluded that three video channels were
needed:
 one to look at the clinician’s head and shoulders so
that it was easy to observe body language
 one camera to look at the doctor–patient interaction
 a third channel to take the video output from the
computer screen so that the use of the computer
system can be assessed.
This paper reports the feasibility of using this three-
channel technique within a standard consulting room.
Background
Use of computers in primary care
consultations
The computer is now ubiquitous in the United Kingdom
(UK) primary care consultation. The National Health
Service (NHS) information strategy accelerated
progress in this direction, stating that all practices
should be computerised by 2005.2 This strategy aimed
to improve the quality of data recorded, drive evidence-
based practice and enable easier audit of practice data
to explore if national targets are being met. By 1995 it
was reported that around 90% of general practitioners
(GPs) were using computers during their consulta-
tions.3 The new General Medical Services (GMS) con-
tract, implemented in 2003, has quality targets that
can only be met through the use of general practice
computers to record markers of the quality of care.4
The computer can be used in different ways during
a consultation. Fitter and Cruickshank have identified
three patterns of computer use:5
1 Minimal users: clinicians who only record informa-
tion at the end of the consultation after the patient
has left. This has led to concerns of memory load
affecting the completeness of the patient record and
the final diagnosis.
2 Conversational users: clinicians who record in-
formation throughout the consultation, requiring
the ability to alternate between tasks.
3 Block users: clinicians that interrupt the consulta-
tion to use the computer, often leaving the patient
sitting quietly.
It is accepted that there remains a somewhat limited
research base about effective ways to use the computer
in the consultation.6 Models have been proposed, but
based on consensus and opinion rather than rigorous
scientific method.1,7–9 Much has been described about
the use of the computer, but very little has been
rigorously evaluated.3,10
Impact on patient-centred care
Herzmark et al. observed how the computer screen
requires more attention than paper.11 Warshawsky
concluded that GPs spent less time interacting with
the patient,12 and Pringle and Stewart-Evans reported
that use of computers can lengthen the duration of the
consultation.13 It is possible that specific training that
converts clinicians from conversational to block
styles of computer use might improve the use of the
computer in the consultation without prolonging it.14
It is possible that specific training that converts clin-
icians from conversational to block styles of computer
use or identifies communication skills that assist in
maintaining rapport with the patient whilst using the
computer in the consultation,15 may improve the use
of the computer in the consultation without prolong-
ing it.14 Ridsdale and Hudd have highlighted how
patients wish to see some but not necessarily all of the
information contained in their computer record,16
but that generally they think favourably of doctors
who use computers in the consultation.17
Aspects of non-verbal communication such as main-
tenance of eye contact and body posture, in addition
to paying attention, asking questions and providing
explanations, are important to patient satisfaction.18
High levels of patient satisfaction are desirable, as more
satisfied patients are associated with higher levels of
adherence to treatment, understanding of their con-
dition, adaptive coping, quality of life and health
outcome.19,20 However, these important elements of
the doctor–patient interaction may be compromised
if the GP is focused on the computer. Therefore an
effective technique needs to be developed to identify and
explore the balance between encouraging evidence-
based practice and provision of high-quality patient-
centred care.
Use of video recordings 
in primary care consultations
The use of single-channel video recording during
consultations has been widely researched. Evidence
suggests that there is little impact on practitioner
behaviour or patient satisfaction of consultations due
to the presence of a video camera.21,22 Video recordings
have also been effectively used across many academic
fields for teaching and training purposes;23 they are
mandatory for the Summative Assessment of doctors
wishing to enter general practice.24
Assessment of patient-centred
consultations
Patient characteristics have been found to signifi-
cantly influence GP consultations, particularly verbal
communication.20 In addition, different illnesses
place different demands on the patient and the GP’s
response. Therefore it would be difficult to analyse the
effect of computer use on the consultation without a
very large sample. The use of actors has been extensively
used in training of GPs and may provide a valuable
method of controlling for doctor, patient and illness
characteristics that may mask the influence of
computer use on the consultation.25
Mead et al. identified three distinct dimensions of
a patient-centred consulting style: biopsychosocial
perspective, sharing power, and responsibility and
therapeutic alliance.25 The most widely used measures
of primary care consultations analyse the content of
the verbal interaction between the doctor and the
patient (where utterances are coded according to their
meaning for aspects of the dimensions outlined above).
The content across interactions and observational
recordings can then be compared. However, non-verbal
behaviours such as affirmative head nodding, gaze
focused on the patient, leaning forward, affectionate
touching and smiling have also been found to have an
important influence on patients’ perceptions of, and
satisfaction with, the consultation.22 Caris-Verhallen
et al. used the duration of time the doctor engaged 
in each behaviour to represent the extent of these
behaviours during an interaction.26
A shortcoming of the literature is that the recording
of an adequate computer record is not part of the
assessment. It appears that a clinician could ask the
same question in 12 successive consultations as long
as they do it in a patient-centred way.
Method
Technical procedure 
Three separate video recordings were made simul-
taneously. One camera films from the ‘conventional’
position from which consultations are video-recorded
(see Figure 1) to capture the doctor’s and patient’s inter-
action. Another faces towards the GP (see Figure 2) to
capture non-verbal behaviour; the third channel takes
a video feed from the computer screen, providing a
real-time view of use of, and input to, the record by
the GP (see Figure 3). All cameras were placed so that
the examination couch was not in view of the camera,
to ensure that physical examinations were not video-
recorded. The video output was recorded onto
professional video-recording machines, which allowed
a precise matching of time sequences when the
channels were mixed (see Figure 4). The separate video
channels were then mixed in a commercial studio.
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Figure 1 Camera A, in the standard position used
for video recording consultations recommended
for Summative Assessment24
Figure 2 Camera B, behind the patient looking at
the doctor’s face 
Experimental procedure
An actor was used to role-play standard cases to con-
trol for the effect of patient characteristics that have
been found to influence the consultation.20 The actor
had had experience of patient role-play in medical
student examinations. The actor was given a short
script to learn and studied the preloaded history that
had been placed in the clinical computer system,
including information about them and their ‘family’.
Previous consultation notes were entered to give the
clinical system as real a feel as possible.
The participants analysed in this pilot were four
different general practitioners consulting with one
patient (actor). The whole consultation was videoed
with written consent from the GPs and the actor that
the images would be used in research and might be
published.
Assessment measures of verbal 
and non-verbal behaviour
The Roter Interaction Analysis System (RIAS) was
utilised to code verbal behaviour in the GP inter-
action.27 Each utterance (either a word or sentence
conveying one meaning from the GP and the patient)
was coded from a list of 30 codes.27 These were then
clustered into five categories: social communication,
affective communication, structural communication,
health communication and lifestyle/psychosocial
communication. The percentage of verbal communi-
cation that focused on each of these five categories
was then calculated.
Observation was used by an independent rater [AT:
experienced in the use of observational assessment] to
measure non-verbal behaviour. The length of time the
GP focused their gaze towards the patient, nodded their
head, smiled, leant towards the patient or touched the
patient (not including the physical examination) was
recorded and was divided by the total length of the
consultation to provide the percentage of time each
GP maintained that patient-centred behaviour.
Data record
The completeness of the recorded data from the ob-
served differences in the computer records between the
different types of computer users was then compared.
Results
Technical results
The technical arrangements of the equipment were
feasible and practical to employ. Two people set up the
cameras and other equipment, in less than an hour, in
a standard consulting room.
The three-channel video recordings successfully
captured the GPs’ facial and body language, the inter-
action between the doctor and the patient, and the
computer output on the screen. Various mixes of
the images were experimented with. The most accept-
able format for the final video, which contained all
three channels, was:
 a full screen image of the computer system
 the video footage from the two cameras overlaid in
two small windows (see Figure 5).
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Figure 3 The video output from the clinical
system; this is a video split image so that
whatever keystrokes are used are captured in 
real time
Figure 4 Professional standard video was used so
that the time sequences in the videos were
precisely matched; the tapes were ‘mixed’
together in a professional studio
The reason for this is that it became clear that parts of
the screen are used little, and that it was important to
be able to read what the GP was typing.
Experimental results
The RIAS and observational recordings are set out in
Tables 1 and 2. Differences were observed in the verbal
and non-verbal behaviours of GPs according to their
type of computer use. Exploratory analysis suggests that
minimal users spent more time on affective communi-
cation with the patient in comparison to the other styles
of computer use.5 Analysis of variance (ANOVA)
showed that this was significant at the P 0.05 level.
As expected, minimal users appeared to maintain their
gaze in the direction of the patient, leaned towards the
patient and smiled for longer than conversational 
or block users. No ‘affectionate touching’ took place
during the consultations.
Data recordings
It became apparent that increased use of the computer
did encourage evidence-based practice with higher
users using the computer to seek information through-
out the consultation in addition to recording data.
However, at these times the GP’s posture was turned
directly away from the patient, appearing to exclude
the patient from that part of the interaction (see
Figure 6). This is supported by the non-verbal behav-
iour observations.
When the doctors put off using the computer to the
end of the consultation they made smaller clinical
entries and coded less information. It became evident
that the computer did act as a prompt and structured
the consultation; for example, prompting the doctor
to complete all aspects of the patient’s profile (height,
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Figure 5 Final output selected for the layout of
the three-channel video 
Table 1 Percentage of utterances on different aspects of verbal communication after RIAS
analysis
Consultation Type of Health/ Social Affective Lifestyle/ Structural Other
computer user medical psychosocial 
A Block 34.14% 18.29% 4.87% 10.97% 18.29% 13.41%
B Minimal 43.75% 10.42% 13.54% 12.50% 15.63% 4.17%
C Conversational 34.43% 32.79% 8.20% 19.67% 1.64% 3.28%
D Minimal 45.12% 24.39% 13.41% 8.54% 7.32% 2.44%
Table 2 Percentage of time spent engaging in patient-centred non-verbal behaviours
Consultation Type of Looking at Affirmative  Smiling Leaning
computer user patient head forward
nodding
A Block 15.72% 3.23% 2.79% 0.86%
B Minimal 75.34% 2.38% 18.29% 0.79%
C Conversational 8.68% 3.02% 6.42% 3.96%
D Minimal 56.46% 3.94% 8.28% 24.85%
weight, lifestyle habits and so on). The consultation
flowed more logically and provided a more complete
dataset as a result.
A general observation was made about the detailed
level of feedback that could be provided using this tech-
nique compared with conventional single-channel video.
The results suggest that computer use was inversely
related to the patient-centredness of the consultation.
Discussion
The technical set-up was effective and worked with-
out a problem in the consulting room. This enabled
the analysis of many aspects of the consultation, such
as data recording and interaction, to be conducted
simultaneously. The technique allows very detailed
feedback about the consultation process and the use
of the computer. The use of the computer did detract
from the patient-centred tone of the consultation,
highlighting that there is a trade-off between patient-
centred care and creating an adequate electronic
record and proving evidence-based care.
Some interesting patterns from the observations
emerged, although due to the small sample size it is
unclear if these differences are truly significant. It
could be these differences are just due to the different
personal styles of the GPs studied, rather than due 
to the use of the computer. However, they are very
consistent with the findings reported by Herzmark,11
Warshawsky,12 and Mitchell and Sullivan.10
The measures of the verbal and non-verbal behav-
iours are based purely on subjective observation and
coding. These measures also do not fully map with the
three distinct dimensions of patient-centred consult-
ing identified by Mead et al.25 An objective measure of
non-verbal behaviour during interactions is needed.
The need for an effective assessment tool to analyse
videos and inform best practice has been recognised
for a long time.23,28 The three-channel video set-up,
when combined with the use of actors, enables the
components of the consultation (the patient and their
history and the past computer record) to be con-
trolled. Thus what is recorded during this simulated
consultation in the computer record represents an
integration of all the available information by the
consulting GP. This could provide a mechanism that
could be used for assessment in a number of circum-
stances:
 The assessment of ‘remedial’ doctors:29 their ability
to integrate the information given by the patient, con-
tained within the medical history in the computer,
and their own body of knowledge. The combination
of three channels allows a very detailed feedback to
be given.
 To compare different general practice computerised
medical record systems against a model of the ideal
consultation.
 To provide training about when and how to use the
computer in the consultation so that it has least
impact on patient-centredness; for example, how to
position the computer screen so that this can also be
seen by the patient to increase their involvement in
the consultation and decision-making process.6
The three-channel approach enables the computer
record to be studied simultaneously to the interaction
so that all-important aspects of the GP consultation
and GP competence can be explored. The extra time
taken for a GP to clinically code information on the
patient record has been quantified using video. A UK
study with special coding software suggested it took
30 seconds per item,30 and another using a different
software, but in a secondary care setting, suggested 40
seconds was the norm.31 It would have been possible
to measure the time taken for GPs to code information
using three-channel video and to compare the number
of items coded by each clinician, and the proportion
of the consultation taken up by the coding process.
In addition, a larger experiment with a larger sample
of ‘patients’, doctors and nurses is needed to confirm
this pilot study’s findings. Also, a comparative study of
the different GP computer systems would be useful to
tease out their strengths and weaknesses.
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Figure 6 Showing the degree of interruption to
the consultation from the use of the computer
The micro-details of the human–computer
interface should also be studied, including careful
consideration of the patient’s reaction to certain
situations in the consultation; for example, the
difficulty in using certain codes or the patient’s reac-
tions when the ‘interaction warning’ appears when
prescribing.
Conclusions
There appears to be a trade-off between maintaining
a patient-centred tone in the consultation and
utilising the functionality offered by the computer.
Achieving a high-quality medical record may be at the
expense of patient-centredness.
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